In vitro induction of germinal vesicle breakdown in Xenopus laevis oocytes by melittin.
The bee venom, melittin, is an amphipathic polypeptide comprising 26 amino acids with known sequence. It consists of a hydrophobic and a basic hydrophilic segment, possesses lipolytic activity, and stimulates Na+-K+ pump activity. At 1.5 microM melittin induces 98% germinal vesicle breakdown (GVBD) in stage VI (Dumont) oocytes and 96% in stage IV oocytes. Progesterone (30 microM) induced 100% GVBD in stage VI oocytes and none in stage IV oocytes. GVBD occurs earlier with melittin than with progesterone, i.e., 3 h compared to 5 h. An unusual morphologic change observed with melittin is the occurrence of mottling of the animal pole. The inner boundary of the melanin layer appears irregular with projections extending into the cytoplasm. When stage VI oocytes were microinjected with 60 nl of 3 mM melittin only 48% showed GVBD indicating that the effectiveness of melittin was dependent upon the route of administration. On the other hand, 60% of stage VI oocytes underwent GVBD when microinjected with the cytosol fraction obtained from melittin-treated oocytes. Dissolution of isolated germinal vesicles did not occur when they were incubated in modified Barth's medium containing 3 mM melittin. The present results suggest that melittin induces GVBD by promoting the production of maturation promoting factor.